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Abstract 


Pursuant  to  Public  Law  92-367^  Phas$  I  Inspection  Reports  are  prepared 
under  guidance  contained  in  Jthe  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20Tf57^The  purpose  of  a  Phase  I  investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 


Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  T  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a  Phase  I  inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. 


'i’hase  I  reports  include  project  information  of  the  dam  and 
appurtenances,  'Jp  11  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 
measures .  _ 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  the  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(flood  discharges  that  may  be  expected  from  the  most  severe 
combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  design  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  inadequate  condi¬ 
tion.  The  design  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 
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Name  of  Dam:  Johns  Creek  No.  4 
State:  Virginia 

County:  Craig 
Stream:  Dicks  Creek 

USGS  7.5  Minute  Quadrangle:  Waiteville,  VA-W.VA 
Date  of  Inspection:  9  May  1979 


BRIEF  ASSESSMENT  OF  DAM 

Johns  Creek  No.  4  Dam  is  a  zoned,  earthfill  dam  approximately 
850  feet  long  and  55  feet  high.  The  dam,  located  approximately 
18  miles  southwest  of  New  Castle,  Virginia,  is  used  for 
flood  control.  Johns  Creek  No.  4  Dam  is  an  "intermediate" 
size  -  "significant"  hazard  structure  as  defined  by  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams . 

Visual  inspection  and  office  analyses  indicate  no  deficiencies 
requiring  emergency  attention. 

Using  the  Corps  of  Engineers'  screening  criteria  for  initial 
review  of  spillway  adequacy,  the  1/2  Probable  Maximum  Flood 
(1/2  PMF )  was  selected  as  the  spillway  design  flood  (SDF). 

The  SDF  was  routed  through  the  reservoir  and  found  to  overtop 
the  dam  by  a  maximum  depth  of  1.4  feet  with  an  average 
critical  velocity  of  3.1  f.p.s.  Total  duration  of  dam 
overtopping  would  be  approximately  3.2  hours.  The  spillway 
is  capable  of  only  passing  approximately  25  percent  of  the 
PMF  and  is  therefore  adjudged  as  inadequate. 

No  conditions  indicating  embankment  instability  were  detected 
during  the  field  inspection  and  office  analyses.  The  safety 
factors  determined  during  design  are  greater  than  those 
required  for  minimum  accepted  stability.  The  dam  and  appur¬ 
tenant  structures  were  found  to  be  in  generally  good  overall 
condition.  Seepage  at  the  toe  of  the  dam  is  not  considered 
serious;  however,  it  is  recommended  that  the  seepage  rate  be 
checked  for  an  increase  at  higher  reservoir  levels. 

The  following  repair  items  should  be  accomplished  as  part  of 
the  general  maintenance  of  the  dam:  remove  brush  and  small 
trees  from  the  outlet  area  and  the  embankments,  seed  the 
wave  erosion  area  on  the  upstream  embankment,  remove  debris 
from  the  embankment  slope,  and  install  a  staff  gage  in  the 
reservoir. 
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NAME  OF  DAM:  JOHNS  CREEK  No.  4  ID#  VA  04504 


SECTION  1  -  PROJECT  INFORMATION 


Authority:  Public  Law  92-367,  8  August  1972, 

authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers  to  initiate  a  national 
program  of  safety  inspections  of  dams  throughout 
the  United  States.  The  Norfolk  District  has 
been  assigned  the  responsibility  of  supervising 
the  inspection  of  dams  in  the  Commonwealth  of 
Virginia . 

Purpose  of  Inspection:  The  purpose  is  to 
conduct  a  Phase  I  inspection  according  to  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams .  The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may 
be  a  potential  hazard  to  human  life  or  property. 

1 . 2  Description  of  Project 

1.2.1  Description  of  Dam  and  Appurtenances:  Johns 

Creek  No.  4  Dam  is  a  zoned,  earthfill  embankment 
approximately  55  feet  high1  and  850  feet  long. 
The  upstream  and  downstream  slopes  are  2.5:1 
(horizontal  to  vertical)  and  the  crest  width 
is  18  feet.  A  10  foot  berm  is  provided  on 
the  upstream  embankment  at  elevation  1863.0  feet 
Mean  Sea  Level  (M.S.L.),  with  a  3:1  slope 
below  the  berm.  Seepage  control  is  provided 
by  an  impervious  core,  a  cut-off  trench,  and 
seepage  drains.  The  seepage  drains  to  the 
left2  and  right2  of  the  impact  basin  lie 
along  the  toe  of  the  dam  and  consist  of 
filter  material  and  perforated  6  inch  bi¬ 
tuminous  coated  corrugated  metal  pipe.  Both 
drains  exit  into  the  impact  basin  through  the 
side  walls. 

The  principal  spillway  is  a  drop-inlet  structure 
consisting  of  a  reinforced  concrete  riser 
which  is  2.5  feet  wide,  7.5  feet  long,  and 


1 . 1  General 
1.1.1 


'Measured  from  downstream  embankment  toe  to  the  embankment  crest. 
2 Facing  downstream. 


NAME  OF  DAM:  JOHNS  CREEK  No.  4 


37  feet  high.  A  30  inch  reinforced  concrete 
outlet  pipe  discharges  into  an  impact  basin 
approximately  280  feet  from  the  riser  at  the 
downstream  toe  of  the  embankment. 

The  250  foot  wide,  vegetated,  earth  side 
channel  emergency  spillway  is  located  outside 
the  right  abutment  of  the  dam.  The  approach 
channel  has  an  adverse  slope  of  approximately 
2  percent  to  the  30  foot  long  level  control 
section.  The  discharge  slope  of  the  emergency 
spillway  channel  is  approximately  3  percent. 

The  riser  is  a  two-stage  drop-inlet  type.  A 
secondary  level  orifice-inlet  located  on  the 
right  side  of  the  riser  is  12  inches  by 
18  inches  and  has  an  invert  elevation  of 

1862.3  feet  M.S.L.  The  high  stage  inlet  has 
an  invert  elevation  of  1882.3  feet  M.S.L.  A 
24  inch  pond  drain  with  a  manually  operated 
sluice  gate  is  provided  at  the  bottom  of  the 
riser  (invert  elevation  1843.08  feet  M.S.L.). 

The  plan  and  typical  sections  of  the  dam  are 
shown  on  Plates  2,  4,  and  5. 

1.2.2  Location;  Johns  Creek  No.  4  Dam  is  located 

on  Dicks  Creek  approximately  18  miles  southwest 
of  New  Castle,  Craig  County,  Virginia.  A 
Location  Plan  is  included  in  this  report. 

1.2.3  Size  Classification:  The  maximum  height  of 
the  dam  is  55  feet;  the  reservoir  storage 
capacity  to  the  top  of  dam  elevation  1897.2  feet 
M.S.L.  is  1022  acre-feet.  Therefore,  the  dam 
is  in  the  "intermediate"  size  category  as  _ 
defined  by  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams . 

1.2.4  Hazard  Classification:  The  dam  is  in  a  rural 
area  where  failure  may  damage  several  homes 
located  approximately  2000  feet  downstream 
and  several  other  homes  located  further 
downstream.  Several  farm  buildings  are 
located  approximately  1  mile  downstream  of 
the  dam  and  loss  of  livestock  and  damage  to 
farmland  are  likely  in  the  event  of  failure 
of  the  dam.  Therefore,  this  dam  is  considered 
in  the  "significant"  hazard  category  as 
defined  by  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams .  The  hazard  classi¬ 
fication  used  to  categorize  dams  is  a  function 
of  location  only  and  has  nothing  to  do  with 
its  stability  or  probability  failure. 
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1.2.5  Ownership :  The  dam  is  owned  by  Mr.  A.  G. 

St.  Clair,  223  Church  Street,  Tazewell, 

Virginia  24651. 

1.2.6  Purpose  of  Dam:  The  dam  is  used  for  flood 
control  within  the  James  River  Basin. 

1.2.7  Design  and  Construction  History:  The  existing 
facility  was  designed  by  the  U.S.  Department 
of  Agriculture,  Soil  Conservation  Service 

( SCS )  .  The  dam,  completed  in  1966,  was  built 
by  Curtis  Horton  Contractors,  Inc. 

1.2.8  Normal  Operational  Procedures:  The  reservoir 
is  maintained  at  normal  pool  elevation  of 

1862.3  feet  M.S.L.  No  formal  operating 
procedures  are  followed  for  the  dam.  For  a 
more  detailei  operating  assessment,  see 
paragraph  4.1. 

1 . 3  Pertinent  Data 

1.3.1  Drainage  Area:  The  drainage  area  for  Johns 
Creek  No.  4  Dam  is  5.63  square  miles. 

1.3.2  Discharge  at  Dam  Site:  The  maximum  discharge 
at  the  dam  site  is  unknown. 

Principal  Spillway: 

Pool  level  at  top  of  dam  .  .  135  c.f.s. 

Emergency  Spillway: 

Pool  level  at  top  of  dam  .  .  6100  c.f.s. 

1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on 

the  dam  and  reservoir  are  shown  in  the  following 
table : 

TABLE  1.1  DAM  AND  RESERVOIR  DATA 


I  tern 

Elevation 
feet  M.S.L. 

Area 

acres 

Acre- 

feet 

Reservoir 

Capacity 

Watershed 

inches 

Length 

feet 

Top  of  dam 

1897.2 

46.5 

1022 

3.40 

4400 

Emergency  spillway  crest 

1892.9 

39.5 

834 

2.77 

4000 

Principal  spillway  crest 
Secondary  level  orifice 

1882.3 

29.3 

465 

1.55 

3200 

invert  (normal  pool) 
Streambed  at  downstream 

1862.3 

12.0 

65 

0.21 

1700 

toe  of  dam 

1842  + 

- 

- 

- 
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SECTION  2  -  ENGINEERING  DATA 


Design:  The  site  was  investigated  and  the  embankment 

designed  by  the  SCS.  Incomplete  SCS  reports  of  the 
field  investigation  and  stability  analyses  are  presented 
in  Appendix  VII  and  VI,  respectively. 

The  zoned  embankment  was  constructed  on  alluvial, 
colluvial,  and  residual  silty  sands  (SM)  which  varied 
in  thickness  between  approximately  1  foot  and  14.5  feet 
along  the  dam  centerline.  These  soils  are  underlain  by 
the  steeply  dipping  Millboro  Shale  which  contains  a 
seam  of  impure  anthracite  coal  of  unspecified  thickness. 

The  test  pit  logs  indicate  that  silty  sand  (SM)  soils 
were  the  predominant  material  from  borrow  sources  for 
embankment  construction.  Shale  and  silty  sand  (SM) 
were  obtained  from  the  emergency  spillway  excavation. 
According  to  the  as-built  typical  section  shown  on 
Plate  5,  the  embankment  was  constructed  of  4  zones. 

Section  1,  the  center  cover  and  the  cut-off  trench 
backfill,  was  constructed  of  silt  and  clay  (ML  and  CL). 
Section  2,  the  upstream  segment  and  the  shell  section, 
was  built  of  silty  and  clayey  sand  (SC-SM).  Section  3, 
located  between  the  center  and  downstream  sections,  was 
constructed  of  silty  sand  (SM)  soil.  The  downstream 
section  (Section  4)  was  constructed  of  shale,  which  was 
designed  based  on  a  minimum  mass  density  of  12z  p.s.f. 

The  upstream  slope  was  constructed  at  ratios  of  2.5:1 
over  3:1  with  a  12.5  foot  wide  berm  at  elevation  1863.0  feet 
M.S.L.,  the  slope  ratio  break  point.  The  downstream 
slope  was  built  at  a  uniform  2.5:1  ratio. 

A  6  inch  diameter,  bituminous  coated,  perforated  metal 
pipe  foundation  underdrain  system  was  installed  beneath 
the  downstream  embankment  section. 

A  14  foot  wide  cut-off  trench  of  variable  depth  was 
excavated  beneath  the  centerline  of  the  embankment. 

Because  all  the  laboratory  and  stability  analysis  data 
were  not  provided,  complete  evaluation  of  the  design 
cannot  be  made . 

The  slope  stability  analyses  given  in  Appendix  VI  is 
incomplete  in  that  the  zoning  of  the  various  soils  used 
in  the  analysis  are  unknown  and  no  analysis  of  downstream 
slope  stability  is  given.  However,  the  following 
saturated  shear  strength  parameters  were  used  based  on 
laboratory  test  data.  The  type  of  tests  used  for 
obtaining  these  parameters  is  not  known. 
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preceding  fage  blank 


Percent  Maximum 


Standard  Density  _ £ 


c(p . s . f . ) 


Foundation 

(SC) 

— 

25.5° 

325 

Embankment 

(SC-SM) 

95 

25.5° 

150 

Embankment 

(SC-SM) 

98 

28.0° 

550 

Embankment 

(Shale) 

95 

39.0° 

450 

The  upstream  slope  configuration  studied  in  this  analysis 
is  similar  to  the  as-built  design.  The  analysis  was 
made  for  a  full  drawdown  condition,  using  the  Swedish 
Circle  Method.  The  minimum  safety  factor  was  only  0.92 
at  95  percent  maximum  density.  At  98  percent  compactidn, 
the  minimum  safety  factor  was  an  acceptable  1.61. 

Apparently,  other  analyses  were  completed  but  not 
available  for  review  by  Michael  Baker,  Jr.,  Inc.  The 
text  of  the  design  report,  page  VI-1  of  Appendix  VI, 
indicates  the  following  minimum  safety  factors  for 
embankment  placement  at  98  percent  maximum  standard 
density  with  0  =  28°  and  c  =  550  p.s.f.  for  a  slope 
configuration  similar  to  the  as-built  typical  but  with 
no  specified  zoning: 

Upstream  slope:  1.35 

Downstream  slope:  1.57  (with  foundation  drain) 

Although  no  settlement  calculations  were  available,  it 
was  recommended  in  the  SCS  design  report  that  a  2.0  foot 
overfill  be  placed  between  Stations  5+50  and  8+00  to 
provide  for  approximately  1.5  foot  settlement  of  the 
embankment  and  approximately  0.5  feet  of  the  foundation. 

The  emergency  spillway  channel  required  no  special 
treatment. 

2.2  Construction:  The  dam,  constructed  by  Curtis  Horton 
Contractors,  Inc.,  was  completed  in  1966.  Construction 
records  were  not  available  for  this  inspection;  however, 
as-built  drawings  were  reviewed  and  were  subseauently 
verified  in  the  field.  Construction  reports  are  on 
file  in  Washington,  District  of  Columbia. 

2.3  Operation:  There  are  no  formal  operating  procedures 
for  this  dam.  The  previous  maximum  discharge  at  the 

site  is  unknown.  For  a  more  detailed  operating  assessment, 
see  paragraph  4.1. 
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2.4  Evaluation 


2.4.1  Design:  The  as-built  drawings  and  design 
report  were  available  to  assess  all  aspects 
of  design  except  for  embankment  stability  as 
noted  above.  The  hydrologic  and  hydraulic 
data  provided  was  adequate  for  design  review. 
The  assessments  made  in  this  report  are  based 
on  available  design  data  along  with  field 
observations . 

2.4.2  Construction:  No  construction  records  were 
available  for  review.  The  as-built  drawings 
indicate  changes  or  modifications  that  were 
made  during  the  construction. 

2.4.3  Operation:  Annual  operation  and  maintenance 
inspection  reports  were  available  for  review 
(see  Appendix  V). 
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SECTION  3  -  VISUAL  INSPECTION 


3 . 1  Findings 


3.1.1  General:  When  the  field  inspection  was  made 
on  9  May  1979,  the  reservoir  was  at  normal 
pool  elevation;  the  weather  was  partly  cloudy 
with  temperatures  in  the  mid-70's  F.  and 
ground  conditions  were  dry.  The  dam  and 
appurtenant  structures  were  generally  in  good 
condition.  The  only  problems  found  are 
considered  to  be  relatively  minor — erosion  in 
the  emergency  spillway  area  and  on  the  upstream 
embankment  face  (see  Photos  1  and  5).  Plate  1 
is  a  Field  Sketch  of  conditions  found  at  the 
time  of  the  inspection.  The  complete  visual 
inspection  check  list  is  found  in  Appendix  III. 
The  following  are  brief  summaries  of  conditions 
found  during  the  inspection. 

3.1.2  Dam:  No  cracks,  slumps,  bulges,  or  other 
indications  of  surface  movement  or  embankment 
distress  were  noted.  The  downstream  toe  of 
the  embankment  on  both  sides  of  the  outlet 
works  contained  some  clear  seepage,  as  did 

the  plowed  field  to  the  right  of  the  downstream 
channel  (see  Photo  8).  This  condition  is  not 
believed  to  indicate  any  potential  stability 
problems .  Since  the  reservoir  was  at  normal 
pool  during  the  inspection  (and  therefore  the 
hydraulic  head  was  low),  it  is  recommended 
that  the  seepage  be  checked  when  the  reservoir 
level  is  higher  to  determine  any  significant 
increase  in  the  rate  of  seepage.  There  has 
been  some  minimal  wave  erosion  of  the  upstream 
embankment  face  below  the  previous  high 
waterline  (see  Photo  1).  Other  than  this 
area,  no  major  evidences  of  erosion  were 
found  on  the  embankment.  The  steep  slope  of 
the  disposal  area  for  rock  excavated  from  the 
emergency  spillway  contains  slabs  of  shale 
which  are  decomposing  into  splintery  fragments 
and  falling  at  a  relatively  slow  rate  into 
the  reservoir  (see  Photo  5).  The  shale  cut 
slope  on  the  right  of  the  emergency  spillway 
is  also  deteriorating,  resulting  in  an  accumu¬ 
lation  of  talus  in  the  emergency  spillway 
(see  Photo  6).  There  are  a  few  small  trees 
(generally  less  than  2  inches  in  diameter)  on 
the  embankment  which  should  be  removed. 
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3.1.3 


deficiencies  were  found  during  the  inspection. 

3.1.4  Reservoir  Area:  No  apparent  unstable  areas 
were  noted  in  the  reservoir  area.  The  area 
upstream  from  the  disposal  area  is  moderately 
sloped  and  heavily  wooded.  The  slope  on  the 
left  is  relatively  flat  and  appears  to  be 
stable  although  there  are  some  wet  areas  (see 
Photo  7 ) . 

3.1.5  Downstream  Channel :  The  area  around  the 
outlet  structure  and  the  upper  portion  of  the 
downstream  channel  contains  a  dense  growth  of 
small  trees,  generally  less  than  2  inches  in 
diameter,  and  brush  which  should  be  removed 
(see  Photo  3).  Otherwise,  the  downstream 
channel  is  unobstructed  and  the  outlet  works 
are  in  good  condition. 

3.2  Evaluation:  The  dam  and  appurtenant  were  generally  in 
good  condition.  The  deficiencies  on  this  dam  are  the 
brush  and  small  trees  which  should  be  removed  from  the 
area  of  the  outlet  works  and  from  scattered  locations 
on  the  embankment.  The  shale  debris  which  is  forming 
from  the  rock  in  the  disposal  area  and  from  the  shale 
bedrock  in  the  emergency  spillway  cut  slope  poses  no 
problem  to  the  proper  functioning  of  the  dam.  It  is 
doubtful  if  a  well  developed  vegetative  growth  can  be 
established  in  these  areas.  Although  the  small  amounts 
of  wave  erosion  occurring  on  the  upstream  embankment 
face  pose  no  threat  to  the  stability  of  the  dam,  it  is 
recommended  that  the  area  be  seeded  with  water  tolerant 
plants  as  part  of  general  maintenance.  In  addition, 
the  debris  along  the  upstream  embankment  slope  should  be 
removed. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures ;  There  are  no  formal  operating  procedures 
for  Johns  Creek  No.  4  Dam.  The  reservoir  level  is 
maintained  by  the  secondary  level  orifice  inlet  located 
on  the  right  side  of  the  riser. 

During  periods  of  heavy  inflow,  the  excess  water  is 
diverted  around  the  dam  by  means  of  the  emergency 
spillway.  A  berm  was  constructed  between  the  embank¬ 
ment  and  spillway  to  protect  the  downstream  toe  from 
erosion  caused  by  flow  through  the  emergency  channel. 
This  berm,  which  is  approximately  200  feet  long,  directs 
the  flow  through  the  emergency  spillway  channel  to  a 
point  belcw  the  dam  where  it  enters  the  downstream 
channel . 

4.2  Maintenance  of  Dam:  The  Natural  Bridge  Soil  and  Water 
Conservation  District  personnel  along  with  local  SCS 
representatives  perform  an  annual  inspection  of  the 
dam.  Maintenance  of  the  dam  is  provided  by  the  Natural 
Bridge  Soil  and  Water  Conservation  District. 

4.3  Maintenance  of  Operating  Facilities;  The  Natural 
Bridge  Soil  and  Water  Conservation  District  provides 
maintenance  of  the  operating  equipment. 

4.4  Warning  System  At  the  present  time,  there  is  no  formal 
warning  system  or  evacuation  plan  in  operation. 

4.5  Evaluation:  Maintenance  of  the  dam  is  considered 
adequate . 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC  DATA 


5.1  Design:  Normal  pool  (elevation  1862.3  feet  M.S.L.)  is 
maintained  by  the  12  inch  by  18  inch  secondary  level 
orifice-inlet  on  the  right  face  of  the  concrete  riser. 

The  orifice  invert  was  established  at  the  elevation 
sufficient  to  store  the  50-year  sediment  accumulation. 

The  riser  crest  elevation  (1882.3  feet  M.S.L.)  was 
established  at  the  minimum  elevation  to  store  an  additional 

1.2  inches  of  runoff  above  normal  pool.  The  capacity 

(120  c.f.s.  with  the  reservoir  level  at  the  emergency 
spillway  crest)  of  the  principal  spillway  was  established 
by  consideration  of  a  number  of  factors  including: 

1)  The  capability  of  evacuating  the  flood  storage 
space  within  a  resonable  time  (less  than 

10  days). 

2)  Not  passing  damaging  floods  downstream. 

3)  The  capability  of  the  reservoir  to  store  the 
floodwater . 

The  crest  (elevation  1892.9  feet  M.S.L.)  of  the  emergency 
spillway  was  established  at  the  elevation  needed  to 
store  the  50-year  flood.  The  elevation  of  the  top  of 
dam  (1897.2  feet  M.S.L.)  was  established  by  use  of  the 
freeboard  hydrograph.  The  freeboard  hydrograph  was 
developed  for  a  class  "b"  structure  and  was  obtained  by 
utilizing  a  6-hour  rainfall  of  14.1  inches  producing  a 
storm  rainfall  of  10.16  inches. 

5.2  Hydrologic  Records:  No  rainfall  or  stream  flow  records 
were  available  at  the  dam  site. 

5.3  Flood  Experience:  No  exact  high  water  marks  were 
available.  However,  it  is  apparent  from  the  previous 
high  water  line  along  the  face  of  the  dam  that  water  in 
the  reservoir  has  reached  an  elevation  of  at  least 

1882.3  feet  M.S.L.  in  the  past. 

5.4  Flood  Potential:  The  Probable  Maximum  Flood  (PMF )  and 
1/2  Probable  Maximum  Flood  (1/2  PMF)  were  developed  and 
routed  through  the  reservoir  by  use  of  the  HEC-1  DB 
computer  program  (Reference  9,  Appendix  VIII)  and 
appropriate  unit  hydrograph,  precipitation,  and  storage- 
outflow  data.  Clark's  T  and  R  coefficients  for  the 
local  drainage  areas  were  estimated  from  basin  character¬ 
istics.  The  rainfall  applied  to  develop  the  unit 
hydrograph  was  obtained  from  the  U.S.  Weather  Bureau's 
publication  (References  5  and  16,  Appendix  VIII).  The 
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inflow  hydrograph  for  the  PMF  was  developed  by  the 
Corps  of  Engineers  using  a  rainfall  of  33.4  inches  in 
24  hours  producing  a  runoff  of  31.7  inches.  Losses 
were  estimated  at  an  initial  loss  of  1.0  inch  and  a 
constant  loss  thereafter  of  0.05  inch  per  hour. 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data 
are  shown  in  Table  1.1,  paragraph  1.3.3. 

Regulation  of  flow  from  the  reservoir  is  automatic. 

Normal  flows  are  maintained  by  the  secondary  level 
orifice-inlet  in  the  riser  with  an  invert  elevation  of 
1862.3  feet  M.S.L.  and  the  crest  of  the  riser  with  an 
elevation  of  1882.3  feet  M.S.L.  Water  entering  the 
inlets  flows  through  the  dam  in  a  30  inch  diameter 
reinforced  concrete  conduit.  Water  also  flows  past  the 
dam  through  the  ungated,  vegetated,  emergency  spillway 
in  the  event  water  in  the  reservoir  rises  above  an 
elevation  of  1892.9  feet  M.S.L. 

Outlet  discharge  capacity,  and  reservoir  area  and 
storage  capacity  were  taken  from  the  SCS  Design  Report. 
Hydrograph  data  and  routing  computations  for  PMF  and 
1/2  PMF  were  computed  as  part  of  this  report.  The 
flood  routings  were  begun  with  the  reservoir  level  at 
normal  pool. 

5.6  Overtopping  Potential;  The  probable  rise  of  the  reservoir 
and  other  pertinent  information  on  reservoir  performance 
are  shown  in  the  following  table: 
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TABLE  5 . 1  RESERVOIR  PERFORMANCE 


Item 

Normal 

Hydroqraphs 
1/2  PMF  PMF ( a ) 

Peak  flow,  c.f.s. 

Inflow 

6 

14,085 

28,170 

Outflow 

6 

14,029 

28,105 

Peak  elev. ,  ft.  M.S.L. 

1862.3 

1898.6 

1900.3 

Emergency  spillway (b) 

(elev.  1892.9  feet  M.S.L.) 

Depth  of  flow,  ft. 

Average  velocity,  f.p.s. 

a, 

3.8 

4.9 

Duration  of  flow,  hrs. 

- 

11.1 

12.6 

Non-overflow  section 
(elev.  1897.2  ft.  M.S.L.) 

Depth  of  flow,  ft. 

- 

1.4 

3.1 

Average  velocity,  f.p.s. 

- 

3.1 

4.7 

Total  duration  of  overtopping, 

hrs . 

3.2 

5.2 

Tailwater  elev.,  ft.  M.S.L. 

1842.5(c) 

(a)  The  PMF  is  an  estimate  of  flood  discharges  that  may  be 
expected  from  the  most  severe  combination  of  critical 
meteorologic  and  hydrologic  conditions  that  are  reasonably 
possible  in  a  region. 

(b)  Depth  and  velocity  estimates  were  based  on  critical  depth 
at  control  section. 

(c)  Tailwater  at  time  of  inspection. 

5.7  Reservoir  Emptying  Potential;  A  24  inch  sluice  gate  on 
the  upstream  face  of  the  riser  is  available  to  dewater 
the  reservoir.  According  to  the  SCS  Design  Report,  the 
time  for  the  reservoir  level  to  decrease  from  the 
emergency  spillway  crest  (elevation  1892.9  feet  M.S.L.) 
to  the  riser  crest  (elevation  1882.3  feet  M.S.L.)  is 
approximately  2  days.  From  this  level,  it  would  take 
approximately  13  days  to  return  to  the  secondary  level 
orifice  invert  (elevation  1862.3  feet  M.S.L.)  The 
reservoir  drawdowns,  as  determined  by  the  SCS,  were 
computed  neglecting  inflow. 

5.8  Evaluation:  Johns  Creek  No.  4  Dam  is  an  "intermediate" 
size-" significant"  hazard  dam  requiring  evaluation  for 
a  spillway  design  flood  (SDF)  equal  to  the  1/2  PMF. 

The  1/2  PMF  was  routed  through  the  reservoir  and  found 
to  overtop  the  dam  by  a  maximum  depth  of  approximately 
1.4  feet  with  an  average  critical  velocity  of  3.1 
f.p.s.  Total  duration  of  dam  overtopping  would  be 
approximately  3.2  hours.  The  spillway  is  capable  of 
passing  only  25  percent  of  the  PMF. 
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Conclusions  pertain  to  present  day  conditions  and  th 
effect  of  future  development  on  the  hydrology  has  no 
been  considered. 
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SECTION  6  -  DAM  STABILITY 


6.1  Foundation  and  Abutments :  Boring  and  test  pit  information 
shown  on  the  as-built  drawings  and  available  geologic 

and  laboratory  reports  were  used  in  combination  with 
field  observations  to  determine  foundation  conditions 
at  the  dam  site. 

Bedrock  beneath  the  dam  is  primarily  the  Lower  Devonian, 
Lower  Millboro  shale,  which  is  described  as  steeply 
dipping,  carbonaceous,  black,  fissile  and  containing  a 
seam  of  impure  anthracite  coal  of  unknown  thickness. 

The  foundation  soil  cover  along  the  centerline  of  the 
dam  varies  in  thickness  from  approximately  1  foot  to 
greater  than  14.5  feet  and  consists  mainly  of  alluvial, 
colluvial,  and  residual  soils  which  were  classified  as 
silty  sand  (SM).  Portions  of  the  soil  mantle  below  the 
SM  cover  contain  boulders  and  cobbles.  The  as-built 
sections  show  that  the  embankment  was  constructed  on 
these  foundation  soils,  with  only  the  cut-off  trench 
extending  to  bedrock. 

The  soils  in  the  left  abutment  are  mainly  colluvial, 
whereas  those  on  the  right  abutment  are  residual, 
thinly  overlying  shale  bedrock.  Shale  is  presently 
exposed  in  the  deep  cut  slope  of  the  emergency  spillway. 

A  14  foot  wide  cut-off  trench  of  variable  depth  was 
excavated  along  the  centerline  of  the  embankment.  A 
foundation  drain,  consisting  of  6  inch  diameter  bituminous 
coated  metal  pipe,  was  placed  beneath  the  downstream 
embankment  slope. 

6 . 2  Stability  Analysis 

6.2.1  Visual  Observations;  No  tension  cracks, 
bulging,  or  other  evidence  of  movement  were 
noted  anywhere  on  the  embankment  or  beyond 
the  toe.  Some  clear  seepage  (too  small  to 
measure)  is  occurring  at  the  downstream  toe 
area  as  discussed  in  paragraph  3.1.2. 

6.2.2  Design  Data:  As  a  result  of  its  analyses, 
the  SCS  recommended  that  the  zoned  embankment 
be  compacted  to  98  percent  maximum  standard 
desnity  to  the  following  slope  configuration, 
with  a  cut-off  trench  to  firm  bedrock  across 
the  floodplain: 

Upstream:  2.5:1  over  3:1  with  a  13  foot  berm 

at  elevation  1863.0  feet  M.S.L. 
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Downstream:  2.5:1  with  a  drain  at  c/b  =  0.6. 

The  SCS  design  report  also  recommended  that 
the  more  plastic  CL  and  ML  soils  be  used  in 
the  (trench)  backfill  and  center  section, 
with  SM  or  GM  material  in  the  downstream 
section  above  the  phreatic  line,  if  possible. 

Two  feet  of  overfill  was  recommended  to 
compensate  for  1.5  feet  of  settlement  in  the 
fill  and  0.5  feet  in  the  foundation. 

The  typical  Section  of  Compacted  Fill  shown 
in  the  construction  drawings  indicates  that 
the  slope  configuration  was  essentially  the 
same  as  that  recommended.  The  section  shows 
the  zoning  also  to  be  similar,  with  the 
following  configuration: 

Section  1:  The  center  core  and  cut-off 
trench  backfill  were  built  of  compacted  silt 
and  clay  (ML  and  CL). 

Section  2 :  The  upstream  section  and  shell 
were  constructed  of  compacted  silty  and 
clayey  sand  (SC-SM). 

Section  3 :  This  section  is  located  between 

the  center  and  downstream  sections  and  constructed 

of  compacted  silty  sand  (SM). 

Section  4:  Shale  was  used  entirely  for 
construction  of  this  downstream  section. 

The  SCS  used  the  Swedish  Circle  Method  for 
analyzing  dam  stability.  Although  all  of  the 
test  data  and  analyses  information  were  not 
available  for  review,  the  information  presented 
in  Appendix  VI  is  the  analyses  of  an  embankment 
compacted  to  95  percent  and  98  percent  of 
maximum  standard  density.  The  following 
parameters  used  in  the  analyses  are  based  on 
laboratory  tests.  Information  explaining  the 
type(s)  of  tests  used  to  obtain  this  data  was 
not  provided. 


Percent  Maximum 

Standard  Density  41  c(p .  s  .  f 


Foundation 

(SC) 

- 

25.5° 

325 

Embankment 

(SC-SM) 

95 

25.5° 

150 

Embankment 

(SC-SM) 

98 

28.0° 

550 

Embankment 

(Shale) 

95 

39.0° 

450 
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Only  the  upstream  slope  configuration  was 
analyzed  and  no  cross  section  was  given  to 
indicate  zoning.  However,  the  slope  and  berm 
configuration  are  similar  to  the  as-built 
design.  For  a  full  drawdown  condition,  using 
saturated  shear  valves,  the  minimum  safety 
factors  were  0.92  at  95  percent  compaction 
and  1.61  at  98  percent  compaction. 

However,  other  analyses  were  apparently  made. 
The  design  report  indicates  the  following 
safety  factors  for  an  analysis  using  an 
embankment  shear  strength  of  0  =  28°  and  c  = 

550  p.s.f.  at  98  percent  embankment  compaction, 
for  a  section  across  the  floodplain.  No 
other  information  was  available. 

Upstream:  On  the  2.5:1  over  3:1  slope  with 

13  foot  berm  and  slope  change  at  elevation 
1863.0  feet  M.S.L.,  the  safety  factor  was  1.35. 

Downstream:  For  a  2.5:1  slope  with  drain, 

the  safety  factor  was  1.57. 

6.2.3  Operating  Records :  The  available  SCS  operation 
and  maintenance  inspection  reports  since 
January  1975  indicate  that  a  problem  with  a 
slow  drawdown  was  effectively  corrected  in 
1975  by  the  SCS  by  revising  the  first  stage 
opening.  The  1975  inspection  report  indicates 
that  the  relatively  small  size  of  the  first 
stage  opening  resulted  in  water  standing  over 
much  of  the  temporary  storage  area  too  long 
during  wet  periods;  no  vegetative  cover  could 
be  maintained.  Otherwise,  no  problems  with 
dam  stability  were  found.  Operation  and 
maintenance  inspection  reports  are  provided 

in  Appendix  V. 

6.2.4  Post-Construction  Changes :  The  only  known 
post-construction  change  was  the  revision  to 
the  first  stage  opening  previously  discussed. 

6.2.5  Seismic  Stability:  Johns  Creek  No.  4  Dam  is 
located  in  Seismic  Zone  2  and  is  considered 
to  have  no  hazard  from  earthquakes,  according 
to  the  text  of  Recommended  Guidelines  for 
Safety  Inspection  of  Dams ,  provided  static 
stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist. 
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Evaluation:  Although  the  as-built  zoning  of  the 

embankment  may  vary  from  that  analyzed  by  the  SCS 
(design  information  is  incomplete),  the  embankment 
design  appears  adequate.  No  evidence  of  embankment 
instability  was  observed  during  the  field  inspection 
and  no  indications  of  unstable  conditions  have  been 
recorded  in  the  inspection  reports.  The  safety  factors 
given  in  the  design  report  meet  the  minimum  acceptable 
safety  factors. 

Although  the  clear  seepage  at  the  toe  of  the  embankment 
did  not  appear  to  be  significant  at  the  time  of  inspec¬ 
tion,  additional  inspections  should  be  made  periodically 
during  periods  of  high  reservoir  levels  to  determine 
changes  in  the  rate  of  seepage  or  the  appearance  of 
muddy  water.  Should  adverse  changes  be  found,  further- 
investigation  into  embankment  stability  should  be  made. 

Based  on  the  field  inspection  and  records  of  past 
inspections,  it  appears  that  the  embankment  is  stable 
and  the  design  adequate. 

The  left  cut  slope  of  the  emergency  spillway  separates 
the  spillway  from  the  right  side  of  the  downstream 
embankment  slope.  The  cut  is  through  soil  and  weathered 
shale  and  is  provided  only  with  vegetative  growth  for 
erosion  protection.  This  slope  would  serve  to  divert 
water  from  the  embankment  during  periods  of  high  flow 
through  the  emergency  spillway.  Riprap  protection  of 
this  slope  would  prevent  erosion  during  periods  of  high 
flow. 
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SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment:  The  dam  and  appurtenant  structure^  are 
generally  in  good  overall  condition.  No  deficiencies 
were  discovered  during  the  field  inspection  and  office 
analysis  which  would  indicate  the  need  for  emergency 
attention.  Riprap  on  the  slope  of  the  berm  on  the  left 
side  of  the  emergency  spillway  would  prevent  erosion 
during  high  flows. 

Using  the  Corps  of  Engineers'  screening  criteria  for 
initial  review  of  spillway  adequacy,  the  1/2  PMF  was 
selected  as  the  SDF  for  the  "intermediate"  size-"significant" 
hazard  classification  of  Johns  Creek  No.  4  Dam.  It  has 
been  determined  that  the  dam  would  be  overtopped  by  the 
SDF  by  a  maximum  depth  of  1.4  feet  with  an  average  critical 
velocity  of  3.1  f.p.s.  and  would  remain  above  the  top  of 
dam  for  3.2  hours.  The  spillway  will  pass  only  25  percent 
of  the  PMF  and  is  therefore  adjudged  as  inadequate. 

The  seepage  at  the  downstream  toe  on  both  sides  of  the 
outlet  pipe  was  too  small  to  measure  and,  therefore,  is 
not  considered  a  threat  to  the  stability  of  the  embankment. 
However,  the  reservoir,  at  normal  pool  at  the  time  of 
inspection,  only  created  a  head  of  approximately  15  feet 
and  therefore  the  conditions  did  not  represent  the  most 
serious  seepage  condition  that  may  occur.  For  this 
reason,  the  seepage  rate  should  be  checked  for  increased 
flow  at  times  when  the  reservoir  is  at  higher  levels. 

The  recommended  remedial  measures  are  not  considered 
urgent  and  therefore  may  be  accomplished  as  part  of  the 
annual  maintenance  and  inspection  program. 

7.2  Recommended  Remedial  Measures:  The  following  repair 
items  should  be  completed  as  part  of  the  general  mainte¬ 
nance  of  the  dam: 

1)  Remove  brush  and  small  trees  from  the  area 
around  the  outlet  works  and  scattered  locations 
on  the  embankments . 

2 )  Seed  the  wave  erosion  area  on  the  upstream 
embankment  with  a  water  tolerant  vegetation. 

3)  Remove  the  debris  from  the  upstream  embankment 
slope . 

4)  Install  a  staff  gage  to  monitor  reservoir 
levels  above  normal  pool. 
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PHOTO  4.  Concrete  Surface  and  Opening  In  Baffle  Wall  of  Impact  Basin 


JOHNS  CREEK  No.  4  DAM 


PHOTO  5.  Upstream  View  of  Emergency  Spillway  and  Rock  Disposal  Area 
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APPENDIX  IV 

CHECK  LIST  -  ENGINEERING  DATA 


RAINEALL/RESERVOIR  RECORDS  No  rainfall  or  reservoir  records  are  available  at  the  dan. 


design  reports  Design  Reports  were  obtained  from  the  SCS. 
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NATURAL  BRIDGE  SOIL  ANO  WATER  CONSERVATION  DISTRICT 


May  25,  1979 

Routd  1,  Box  274 
Daleville,  VA  24083 


Thomas  W.  Smith 
Michael.  Baker,  Jr.  Inc. 
Engineers  and  Surveyors 
4301  Dutch  Ridge  Road 
Box  280 

Beaver,  Pennsylvania  15009 


Dear  Mr .  Smi th : 

Enclosed  are  copies  of  the  last  five(5)  years  operation  and  mainte¬ 
nance  inspection  reports  of  the  dams  on  Johns  Creek  Watershed.  These  are 
the  reports  you  requested  by  letter  dated  May  17,  1979. 

We  would  like  to  receive  a  copy  of  your  inspection  report  for  our 
information  and  files. 


Enclosures 


V-l 


r.  o.  in  m 

rucMtu,  n.  24090 


Jura  «,  1976 


David  I.  Or  fin  I 
lut*  Cwimtlwltt 
<•11  CtMtmtiot  Service 
P.  0.  Bra  1002 * 
nitwit  ?*.  23140 


)•**» 


OtM  Be port  (1976) 


Creek  Watershed 


Nnctar  J.  ThmIi  Bom  rad  aqraelf  tloi(  with  D.  K.  TraUr,  District 
CMiHWtiwlit  aod*  th*  Moral  operatic*  rad  ralatraraeo  irapoctioo  of  the 
Jokra  Crook  Watershed  project  o*  Jme  »,  1976. 

All  dtrwtwoo  (Hra.  1*2,3  sod  4)  wore  feeod  to  ho  la  *  safe  and  satisfactory 
•P«*>tlo6  CMditlaau  Th*  rater  levels  wore  at  their  rarral  level*.  The  ceo- 
««ot*  risers  sad  prlaclpel  spillways  aloes  with  the  ratal  trash  racks  sad 
LaMars  ware  feeod  to  he  la  toed  ceodltloo. 

The  vegetative  sever  ra  all  dara  was,  is  seed  coedltlon.  Dee  No.  3  mi  betas 
srased  aed  at  presrat  the  ireaU*  «es  at  ra  acceptable  level. 

Caealderabla  dehrla  has  isiaeilaud  aloes  the  face  of  Dee  92  and  needs  to  be 


repair  work  has  bora  ceepleted  bp  th*  district  to  the  sully  la  the  areas 
reed  Uadtas  “  «*•  herteiy  Spillway  oe  Dm  92  (this  itra  emtiorad  Id  the 
1977  OW  report). 


Caraarvetlra  pises  have  hew  developed  dwrlns  th*  proamt  cal  cedar  pear  to 
sevar  haw  #2  sad  3.  Thee*  ceaeervatioa  plana  with  th*  lead  user  will  be  used 
as  th*  heals  far  rarral  aaiateraac*  of  these  areas. 


P.  », 


lateral  Brld*«  SWCD 


D.  A.  Tavlar 
District  Craaarvatioelat 

eat  J.  N.  Batts  v/eeclosure* 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION 

Kt.  1  lox  274 
QaloriUo,  Ta.  24083 


date 


Cr««k  Va torsbo4 

1  Operation  ta4  N*lai 


tlgalit 


This  Is  a  rtport  of  aabjoct  lnpnkli 
by  tho  Mot  oral  Bridge  BfCD  01  roc  tor  I 
vatioaist  D.  A.  Taw  Lor  oo  May  34,  W 


CCS  DUtlUt 


io  ms«  tmmmd  to  bo  la  my  |m4  * 
wad  dapooltod  oloog  tho  bleb  wot 
Tkio  Mrli  (a  lightly  acattored 


Za  |«mtiL  all  foot  < 

i - -  of  dabrla  woo 

rala  la  oorly  apt  lag 

anticipator. 


Tba  low  atago  oriflco 


Hotaral  ir!4go  SWCS  Dirac tor 


D.  A.  Towlor 

SCS  District  Caaaorvotloalot 


NATURAL  BRIDGE  SOIL  AND  WATER  CONSERVATION  DISTRICT 

P.  0.  BOX  56,  FINCASTLE,  VIRGINIA  24090 

June  23,  1976 


David  N.  Grimwood 
State  Conservationist 
Soil  Conservation  Service 
P.  0.  Box  10026 
Richmond,  Virginia  23240 

SUBJECT:  NBSWCD  Annual  0  &  M  Inspection  Report  1976,  Johns  Creek. 

Watershed  Project 

Dear  Mr.  Grimwood: 

District  Director  J.  F.  Ross  and  myself,  accompanied  by  Huey  Kelly  and 
W.  B.  Garrett (local  SCS  technicians)  made  the  NBSWCD  annual  inspection 
of  the  coaipleted  portion  (floodwater  retarding  structures  Nos.  1,  2,  3, 
and  4)  of  the  Johns  Creek  Watershed  Project  June  11. 

All  structures  appeared  to  be  safe  and  operating  satisfactorily. 

Specific  Findings: 

Dam  #1  -  Overall  appearance  -  good;  vegetative  cover  -  98%  scricea 
(ungrazed  and  unmowed);  fertilizing  needed  in  part  cf 
emergency  spillway  to  rejuvinato  thin  area;  berm  and 
portion  of  dam  adjacent  to  normal  pool  level  mostly  bare, 
needs  to  be  established  in  a  water  tolerant  cover  such  as 
Reed*  Canary  grass  riser  openings  clear;  small  amount 
of  de&ris  on  face  of  dam,  small  trees  adjacent  to  loose 
rock  gutters  at  end  of  dam  need  removing. 

Dam  #2  -  Overall  appearance  -  good.  Vegetative  cover  same  as  <H, 
(the  Natural  Bridge  District  had  repaired  the  gully 
mentioned  in  it's  1975  0  &  M  report);  there  was  some 
debris  around  1st  stage  riser  intake  and  considerably 
more  on  face  of  dam  and  south  bank  of  the  permanent 
pool.  Bare  car  tracks  evidenced  too  much  travel  through 
the  emergency  spillway;  (the  district  has  initiated  steps 
to  control  this). 


Mr.  Grlmwood 


2 


June  23,  1976 


Dam  43  -  Overall  appearance  -  good;  vegetative  cover  same  as  41 


Overall  appearance  -  good;  vegetative  cover  same  as  for 
#1.  Change  In  let  stage  opening  made  by  SCS  last  fall 
appears  Co  have  corrected  the  too  slow  draw  down  problem 


No  major  flooding  conditions  cook  place  in  the  watershed  during  the  past 
year. 


The  NBSWCD  expresses  appreciation  to  the  uSDA  -  SCS  for  work  performed  as 
needed  to  correct  the  1st  stage  opening  of  riser  at  the  No.  &  dam. 


Sincerely 


P.  D.  Hughstun 
Chairman,  NBSWCD  District 


December  16.  1975 


r'»ivid  V.  Grirawood 
Gtate  Conservetiomst 
Soil  Conservation  Service 
r.  o.  'jox  ior*:6 
Richmond,  V*.  25240 


SUBJECT-  VHSWCD  Annual  05M  Report  (1975)  Johns  Creek  Watershed 
Dear  Mr.  Grimvood- 

District  nirector  J.  F.  Ross  and  eyself  made  the  NBSWCD  annual  inspection  of  the 
completed  nortion  (floodwarer  retarding  structures  Vos.  1,2,5  and  4)  of  the  Johns 
Creek  Watershed  Project  on  August  19,  1975. 

All  structures  were  found  to  be  in  substantially  safe  and  satisfactory  operating 
condition  with  the  following  exceptions: 

Structure  No.  4  -  Due  to  the  relatively  small  site  of  the  first  stage  opening 
in  the  riser,  moderately  wet  periods  result  in  waters  standing  over  much  of 
the  "designed"  temporary  storage  area  too  long  and  no  vegetative  cover  could 
be  maintained  on  these  lands.  This  condition  also  lowered  the  flash  flood 
storage  potential  consi^^uMy  (District  Conservationist  Dwight  Towler, 
USDA.  SCS  informed  our  directors  in  November  that  the  SCS  had  completed  work 
on  the  riser  designed  to  correct  this  situation.) 

Structure  No.  2  -  An  active  gully  1  to  2  feet  in  depth  200*  feet  long  was 
cutting  into  the  steep  access  area  leading  from  the  emergency  spillway. 

While  not  presently  affecting  the  structures  operation',  if  left  unstabilised, 
this  gully  could  develop  into  a  serious  source  of  erosion  and  sediment. 

The  District  is  currently  considering  alternatives  for  correcting  this  problem 
but  no  final  decision  has  been  made. to  date. 

The  protection  given  by  these  Jams  during  tho  past  years  intensive  rains  on 
Johns  Creek  was  appreciatively  noted  by  many  people  living  in  that  valley. 


Yours  very  truly, 

x 


y>  '  S  /  S'  ' 

P.  9.  Mughston/ 

Chairman  Board  of  Directors 


UNITED  STATES  DEPARTMENT  OF  AGRiCULTURF 

SOIL  CONSERVATION  SEW.  ICE  -  t .  0.  Bojt  »l  7  *  Plnca8tle_,  ▼>.  2h090 


V8  -  John*  Creak  Watershed  date  Jan.  10,  1975 

Annual  Maintenance  Inspection 

Wm.  0.  Richardson 
Area  Conservationist 
8oll  Conservation  8ervlee 
Routs  1,  Box  27 ^ 

Dalevllle,  Virginia  2U083 


This  Is  a  report  of  the  annual  Maintenance  Inspection  on 
Johns  Creek  Watershed  Dans  1,  2,  3,  and  k.  This  Inspection 
vas  made  Jointly  by  Batumi  Bridge  SVCD  Director  Jack  Larkins. 
SCS  District  Conservationist  D.  A.  Toeler,  and  SC8  Technician 
W .  a.  Garrett  on  January  9*  1973. 

In  general  all  four  dans  vere  found  to  he  in  very  good  condi¬ 
tion.  Soae  erosion  Is  occurlng  on  the  area  telov  the  INS  on 
Site  #2  vhich  vas  damaged  and  subsequently  repaired  follovlng 
the  May  28,  1973  storm. 

lo  progress  has  been  made  in  obtaining  a  contractor  to  make 
the  planned  alterations  to  the  lov  stage  orifice  on  Dam  tk . 


D.  A.  Tovler 

8CS  District  Corns ervat ion 1st 
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Bey  S.  Z:  Cf.tr 
Sut/ :  EN3  -  £cil  Teste  22 
Ccun-y^ 


Virgin: 


•F-OS,  Johns  Creek,  Site  No.  - 


C.  Pern -‘utility:  A  test  vac  made  cn  Sur.ple  6?Wo03  (ill.l)  compacted  to 
9^  cf  m_ximuru  standard  density.  A  rate  of  k  *  0.0009  ft. /day  was 
recorded.  It  appears  that  with  exception  of  the  SM  the  permeability 
of  ail  the  soil  materials  submitted  will  be  very  low. 

D.  Shear  Strength:  Tests  were  made  on  the  SC-SM  sample,  65^303  ( Ill.l), 
at  both  '•••/Pc.nd  98#  of  maximum  standard  density.  Resulting  shear 
parameters  were  p  ■  25*5* »  c  *  15^  p.s.f.  and  0  ■  23  ,  c  «  ^0  p.s.f., 
respectively,  on  a  total  stress  basis. 

F. .  Consolidation:  Based  on  the  consolidation  phase  of  the  shear  test,  it 
appears  that  a  potential  of  about  0.0b  ft. /ft.  is  to  be  expected  in  the 
SC  material  at  the  ba  e  of  the  fill. 

SLOPE  STABILITY  ANALYSIS: 

Slope  stability  was  checked  by  a  circular  failure  method.  The  slopes  would 
have  tc  be  ccr.siderao.y  revised  for  the  strength  shown  by  the  placement  at 
the  lower  density. 

For  placement  at  98$  of  maximum  standard  density  and  embankment  shear 
strength  of  0  -  28* ,  c  -  550  p.s.f.,  the  floodplain  section  is  most  critical. 
Minimum  safety  factors  are  as  follows: 

Upstream:  On  the  2  l/2:l  over  3:1  slope  with  13’  berm  and  slope 
change  at  elevation  1863*0  -  Fe  *  1*35* 

Downstream:  For  2  l/2:l  slope  with  drain  at  c/b  -  0.6  -  Fs  -  1.5T* 

SETTLEMENT  AND  STRAIN  ANALYSIS: 

Based  on  the  classification  of  foundation  and  embankment  materials  and 
the  topographic  features,  no  unusual  problems  are  anticipated  due  to  settle¬ 
ment  and  the  resultant  strains. 

CONCLUSIONS  AND  RECOMMENDATIONS 

A.  Cutoff:  A  cutoff  to  firm  bedrock  is  recommended  across  the  floodplain 
and  lower  abutments  from  Station  U+50  to  8+50.  Above  this  (elevation 
1860.0),  a  depth  of  cutoff  is  recommended  sufficient  tcy  intercept  any 
surface  disturbances  such  as  root  holes,  burrows  or  ground  cracks. 

This  will  require  a  U'  to  depth  in  the  abutments  and  up  to  10' 
across  the  floodplain.  (See  line  for  proposed  trench  bottom  on 
centerline  profile.) 

A  normal  trench  bottom  width  of  12'  to  15'  is  sufficient. 
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Suij:  ZL'G  -  Soil  Tests  22 


(Craig  County) 


Virginia  WP-02,  Johns  Creek,  Site  lio. 


7-C.C.'.-*  O.——  Vi. 


surfaces . 
and  I2o.l) 


•th  fine  CL  material  like  65*,6C1  (lOc.i)  against  the  rock 
As  backfill  progresses,  CL' 6  like  65WSOU  and  65W305  (I2b.l 
can  be  used. 


Place  all  backfill  at  98^  of  maximum  standard  density  vith  moisture 
controlled  vez  of  optimum. 


E.  Principal  Spillvay:  Bedrock  profile  at  the  proposed  location  is  not 
uniform.  A  location  25'  to  50'  to  the  left  may  provide  a  more  uniform 
rock  surface  under  the  conduit. 


In  either  location  it  appears  desirable  to  construct  a  stilling  basin 
down  into  the  shale  to  prevent  a  wide  scour  hole . 

Unless  nonuniform  rock  surface  soils  or  density  conditions  are  antici¬ 
pated,  the  SC-SM  and  GC  soils  from  TP  #  307  should  provide  a  good  base 
for  the  pipe  cradle  and  no  undercutting  is  recommended  except  to  remove 
cobbles  and  boulders  to  form  a  fine  grade . 

Camber  is  not  recommended  and  horizontal  strain  should  not  exceed 
G.OOL  ft. /ft. 

Backfill  with  fine  CL  against  the  pipe  and  use  other  CL  for  backfill 
as  noted  in  the  section  on  core  trench  backfill. 

Use  0  =  30°  to  represent  the  strength  of  moist  backfill  in  conduit 
loadi  ng  computations . 

C.  Drainage ;  A  drain  is  recommended  to  control  the  phreatic  line  and 
prevent  piping  in  the  deep  boulder  areas  of  both  abutments . 

A  trench  drain  at  c/b  =  0.6  with  a  perforated  pipe  outlet  across  the 
floodplain  section  and  blind  trenches  up  the  abutments  is  suggested. 

It  should  extend  laterally  frcm  t  Station  3+00  to  Station  9+10. 

The  trench  should  bottom  in  the  cobbles  or  fractured  shale  throughout. 
This  will  result  in  trench  depths  of  about  3'  to  14 ' . 

Suggested  filter  limits  are  shown  on  the  attached  Form  SCS-353. 

D.  Embankment  Design:  The  following  are  recommended: 

1.  Use  the  finer  and  more  plastic  CL's  and  ML  in  the  backfill  and 
center  section.  Use  the  SM  or  (34  in  the  downstream  base.  Place 
the  shale  in  the  downstream  section  above  the  phreatic  line  if 
possible . 

1 

.  t 
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S«u.j; :  jL.«u  •  Socl  Tests  22  •  \  irg_  ^  W^—05  »  J”ohns  Creels ,  S -  ce  JCc 
(Cm ig  County) 


2.  F'.ace  all  soil  material  at  9&F  of  maximum  standard  density  vith 
compaction  control  based  on  the  minus  ?  1  screen  sice.  Flacc  the 
shale  at  a  minimum  mass  dry  density  of  122. C  p.c.f .  vith  moisture 
added  to  total  7$>  to  8$. 

Minimum  dry  densities  and  recommended  placement  moisture  ranges 
are  shown  on  Form  SCS-372. 

3.  Make  the  upstream  slope  2  1/2:1  over  3:1  vith  slope  break  and  a  13’ 
berm  at  elevation  1363-0.  Make  the  downstream  slope  2  l/2:l  with 

a  drain  at  c/b  *  0.6. 

4.  Provide  2.0’  overfill  from  Station  5+50  to  &+-00  to  compensate  for 
residual  settlement  of  about  1.5’  in  the  fill  and  about  0-5'  in 
the  foundation. 


Prepared  by: 


Roland  B.  Phillips 


Attachments 

cc:  R.  C.  Barnes  (5) 

K.  M.  Kauts,  Upper  Darby,  Pennsylvania  (2) 
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APPENDIX  VII 

GEOLOGIC  REPORT 


Form  SCO  2  't> 
Snwe-  .  _£l_ 


L’NiTEC  ST«TES  CE»At>TMENT  or  AGR’CJLTGRE 
soil  CONSERvATiOk  SERVICE 


DETAILED  GEOLOGIC  INVESTIGATION  OF  DAN'  SITES 


GENERAL 


Structure  class 


State  - County — Craig _ _ =_  k _ =_  Sac _ T _ -  R ;  w.i.,.h.n  J  ohnp 

Sub.atersntO  ^jr,9iig  Creekfund  class  _______  Site  number  _4 -  Site  group  T  structure  class  _ ! 

Investigated  a — T  a  >  GSglOglSt _ ■  Equipment  used  dlPSAl  hflrl-hnp(Moc^eln.i550) 

(signature  and  title)  ,  (Type,  gjze.  ma«e,  mode!,  etc.; 

International  TD9  dozer 
SITE  DATA 


Creek 


Drainage  area  site  _5 . 63  K  m,  3603  1Cras.  Type  of  xtructura  Earth  7111 

Direction  of  valley  trend  (downstream) - SH _ .Maximum  height  of  fill  53.2 

Estimated  volume  of  compacted  fill  required  _  _ 151.5Q3 _  - yards 


-feet .  Length  of  fill . 


Volume  (ac.  ft.) 


Floodwater 


STORAGE  ALLOCATION 

Surface  Area  (acres) 

_ 10.2 


Depth  at  Dam  (feet) 


SURFACE  GEOLOGY  AND  PHYSIOGRAPHY 

/ 

Physiographic  descriptiongj.dge^Valley - Tcooereohy Mountainous attih.n.  o,  b.dI:  Din  44°w  striked 

Steepness  of  abutments:  Left — Lfi_ — percent;  Right 14 _ percent.  Width  of  floodplain  at  centerline  of  dam  22  5 _ 

General  geology  of  site:  .The  major  geologic  struntiiirp  DrooPitf-  -in  tho  Johns 


[n  the 


major 


formation 


tere  on  Joht 


occurs  unc 


th^t  has  _yet  been  found  in  rhe.  world;  f. 
Oevonjam  (lover  Erian)  grc  (Butts  19A0). 
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Butts  recognized  the  difference 


Methods  and  Procedures  - 


1.  Use  is  r.aie  of  the  U.  S.  Department  of  Agriculture 
Soil  Classif icaricr.  System.  The  merits  of  this  system  as 
adaDted  to  the  use  of  the  engineer  are  now  being  realized 
(PCA  Soil  Primer). 


e.. 


2.  Dry  densities  were  made  by  use  of  the  Speedy  Moisture 
Tester  and  the  Eley  Volumeter.  The  standard  calibration  chart 
was  used  for  the  Speedy  Moisture  Tester.  The  specific  instru¬ 
ment  has  not  been  calibrated.  Temporary  forms  were  used  for 
the  computations. 


3.  Three  seismic  surveys  and  two  resistiviter  surveys 
were  made  on  Johns  Creek  £4.  Seismic  surveys  #1  and  #2  were 
taken  to  determine  the  rippability  of  the  shale  in  the  emer¬ 
gency  spillway.  Seismic  survey  #3  was  taken  along  the  proposed 
pipe  location  to  determine  the  character  of  the  rock  here.  One 
resistiviter  survey  was  taken  in  the  shale  and  one  resistiviter 
survey  was  taken  in  the  anthracite  coal  present.  These  were 
taken  to  determine  the  presence  of  water  in  these  rock  types. 


4.  Permeability  tests  were  conducted.  From  these  results 
k  was  determined  as  set  up  in  temporary  forms. 


5.  The  pocket  penetrometer  was  used  as  a  guide  to  determine 
the  bearing  strength  of  the  soil  in  the  foundation. 


Centerline  of  tht-*  Dam  - 


To  identify  the  material  present  under  the  centerline  of 
the  dam  of  this  proposed  location  12  test  pits  (TP  3  through 
14)  were  dug.  These  showed  that  black  shale  and  black  shale 
with  anthracite  coal  underlie  most  of  the  foundation.  The 
black  shale  is  fissile.  It  is  composed  of  fine-grained  clay, 
particles.  The  black  shale  and  anthracite  coal  is  estimated 


to  be  approximately  35  percent  composed  of  hydrocarbons.  It 
is  fractured  into  crinkly  pieces.  Black  shiny  faces  are 
present  on  these  pieces.  TP  14  shows  the  presence  of  a  limy 
to  slightly  limy  shale.  This  shale  is  estimated  to  underlie 
approximately  100  feet  of  the  centerline  of  the  dam  at  the 
top  of  the  dam  on  the  left  abutment. 


Residual,  alluvial  and  colluvial  -  alluvial  soils  are 
present  on  the  centerline  of  the  dam.  Residual  soil  occurs 
from  approximately  station  2+00  to  3+30  and  from  station  4+60 
to  5+45  on  the  centerline  of  the  dam.  This  soil  is  shallbw. 


Below  this  is  a  layer  of  brown  silty  sand  (SM)  that  ranges 
in  depth  up  to  1.7  feet.  The  weathered  fractured  shale 
below  this  layer  was  dug  with  a  bachhoe  tc  a  depth  of  3.7 
feet.  Alluvial  soil  occurs  both  upstream  and  downstream 
from  this  small  hogback  of  shale.  T?  302  and  303  and  TP  3C5 
through  308  were  dug  in  this  alluvium.  These  test  pits  showed 
that  0.5  feet  of  topsoil  (SM)  is  present.  Below  this  layer  is 
brown  silty  sand  (SM)  that  ranges  in  depth  from  4.6  to  0.9  feet. 
This  layer  has  a  dry  density  that  ranges  from  86.5  to  95.0 
pounds  per  cubic  foot.  The  moisture  present  ranges  from  5.1  to 
11.0  percent.  Below  this  sandy  layer  is  a  layer  of  sandy, 
silty,  cobbly  gravel  (GM)  that  has  an  approximate  thickness  of 
3.5  feet.  The  "+4"  fraction  present  is  composed  of  subrounded 
to  subangular  gravels  and  cobbles  of  sandstone.  The  "+4”  fraction 
percentage  increases  downstream. 

The  relief  of  the  shale  rockline  in  the  flood  plain  area 
on  the  centerline  of  the  pipe  is  2.7  feet.  The  rockline  slopes 
gently  downstream.  Relief  of  the  rock  on  the  centerline  of  the 
pipe  is  5.4  feet.  This  black  shale  is  fractured.  Some  silt  is 
present  in  the  fractured  planes. 


Foundation  - 

In  addition  to  the  test  pits  placed  along  the  centerline 
of  the  dam  and  along  the  principal  spillway,  four  additional 
test  pits  were  dug  to  investigate  the  foundation  of  the  dam. 

These  are  test  pits  401,  402,  501  and  502.  These  were  all  in 
the  flood  plain  area  of  the  foundation.  On  the  proposed  toe 
drain  centerline  two  test  pits  (TP  501  and  502)  were  dug. 

TP  501  had  0.5  feet  of  topsoil  (SM)  over  5.3  feet  of  silty, 
gravelly  sand  (SM).  The  C  horizon  of  this  Pope  soil  is  estimated 
to  contain  15  percent  ,,+4”  fraction.  This  area  contains  less 
gravel  than  any  other  area  in  the  flood  plain  under  the  foundation. 
TP  502  showed  that  a  gravelly  Pope  soil  is  present  here.  This 
soil  is  similar  to  the  material  described  along  the  pipe  trench. 
The  relief  of  the  rockline  along  the  proposed  toe  drain  in  the 
flood  plain  area  is  2.0  feet.  At  TP  402  there  occurs  a  gravelly 
Pope  soil  (GM)  that  is  similar  to  the  soil  previously  described 
on  the  centerline  of  the  dam  in  the  flood  plain.  Weathered 
black  shale  with  anthracite  is  present  at  a  depth  of  6.0  feet 
at  TP  402. 

Emergency  Spillway  - 

The  emergency  spillway  is  located  on  the  right  abutment. 

It  transects  a  small  narrow  hogback  that  is  underlain  by  Millboro 
black  fissile  shale.  Seven  test  pits  (TP  201  through  TP  207) 
were  dug  to  investigate  conditions  in  this  cut.  This  soil  has 
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The  left  abutment  above  the  flood  plain  has  a  Jefferson 
soil  present.  This  colluvium  has  moved  down  from  Sevenmile 
Mountain.  Scattered  on  the  ground  surface  sre_angular  cobbles 
of  Oriskanv  sendsfmeT  The  colluvium,  has  a  deStri~~of~3-tc  4 
feet  or.  the  pediment  above  the  flcoc  tlain.  Further  up  the 
slope  the  Jefferson  series  is  deen.  Here  there  ir  1C  to  22 
feet  of  yellow  brown  silty  sand  (SM).  Tne  area  covered  by 
this  soil  type  is  approximately  9  acres. 


Butts,  Charles,  1933,  Geologic  map  of  the  Apnalachian  Valley  of 
Virginia  with  explanatory  text:  Virginia  Geol.  Survey,  Bull.  42, 
p.  56. 

Butts,  Charles,  1940,  Geology  of  the  Appalachian  Valley  in  Vir¬ 
ginia:  Virginia  Geol.  Survey,  Bull.  52,  p.  23. 

Epperson,  G.  R.  and  Porter,  H.  C. ,  1963,  Key  to  Soils  of  the 
Appalachian  Division  of  Virginia:  Agricultural  Extension  Service, 
Virginia  Polytechnic  Institute,  Blacksburg,  Va.,  p.  18-19. 

Fenneman,  Nevin  M. ,  Physiography  of  Eastern  United  States: 
McGraw-Hill  Book  Co.,  New  York,  p.  260-265. 

Joffe,  Jacob  S.,  1949,  Pedology:  Pedology  Publications,  New 
Brunswick,  New  Jersey,  p.  484. 

Judy,  Charles  N.,  1962,  Descriptive  Soils  Legend  for  Natural 
Bridge  Soil  Conservation  District  of  Virginia:  U.  S.  Department 
of  Agriculture,  Soil  Conservation  Service,  p.  158. 

Kane,  John  F. ,  1963,  Soil  Survey  Handbook,  Augusta,  Page  and 
Rockingham  Counties,  Virginia:  U.  S.  Department  of  Agriculture, 
Soil  Conservation  Service,  p.  76. 

Pettijohn,  F.  J.,  1957,  Sedimentary  Rocks:  Harper  &  Brothers, 

New  York,  p.  623-624. 

PCA  Soil  Primer:  Portland  Cement  Association,  33  West  Grand 
Avenue,  Chicago,  Ill.,  p.  17-19. 
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Stair  Virginia  Ccunrv  Cr^ig 


V^ats'snec  Johns  Creek 


--l^a’srsne'- 


Dicks  Creek 


Site  numDef 


— -  S>ie  group 


Si'uctjrf*  class  . 


Investigated  by. 


N 


^  Sa-.’to. 


Date . 


9/6L 


:s*fna i«‘t  ac;  title; 

Fcr  In-Service  Use  Only 
INTERPRETATIONS  AND  CONCLUSIONS 

1.  The  foundation  is  underlain  in  the  flood  plain  area  by  a  layer  of 
gravel  and  gravelly  sand.  With  this  condition  Dresent  the  installation 
of  a  cut-off  trench  should  be  strongly  considered.  If  this  measure  is 
taken  the  cut-off  trench  should  be  taken  to  rock  or  to  the  tightly 
compacted  boulder  beds  on  the  abutments. 

2.  The  foundation  in  the  seepage  drain^ area  has  a  gravel  layer  on  the 
right  side  ot  tKe~fT~~o'od~plaln  and  a  gravelly  sand  "layer -on  the  left 

" sidie~i ortKe-  flood  plain .  This- condition  -should  -be— cons  idered_in  tie 
measures  taken  to  control  seepage. 

3.  Bearing  strength  of  the  material  in  the  foundation  is  considered 
excellent . 

4.  No  black  shale  and  anthracite  should  be  removed  from  this  bed  under 
the  foundation  of  the  dam.  A  resistiviter  survey  (R  1)  showed  some 
water  to  be  present  in  this  stratum.  However,  the  permeability  of 
this  stratum  is  not  considered  to  be  a  problem.  The  dip  of  this  bed 
would  make  removal  of  all  material  that  has  water  present  difficult 
if  not  impossible.  Also  the  dip  and  joint  pattern  of  this  bed  would 
tend  to  minimize  the  influence  of  this  strata  in  passing  water  under 
the  dam.  As  black  shale  and  anthracite  are  both  resistant  to  colloidal 
dispersion  or  solution  the  danger  of  piping  is  nil. 

5.  The  relief  of  the  black  shale  rockline  along  the  proposed  pipe  center- 
line  is  slightly  irregular.  Firm  black  shale  underlies  both  the 
proposed  riser  and  bent  location. 

6.  i  The  black. shale  in  the  emergency  spillway  cut  is  considered  to  be 
rippable  with  heavy  equipment  to  a  depth  of  33_.7  feet.  This  con¬ 
clusion  is  drawn  from  several  factors.  One 'is  that  the  maximum 
average  seismic  velocity  in  this  shale  is  3,330  ft/sec.  The  Cater¬ 
pillar  Tractor  Company  ripper  performance  chart  gives  a  seismic 
velocity  of  6,000  ft/sec  as  the  upper  limit  cf  rippability  with  a  D-9 
tractor.  Secondly,  the  Virginia  T)epartment  of  Highways  has  found  the 
fissile  Millboro  shale  to  be  rippable  to  a  depth  of  approximately  30 
feet.  Road  cuts  in  Millboro  shale  were  removed  by  a  ripper. 

7.  Sufficient  borrow  material  is  available.  The  Jefferson  colluvial 
series  is  suggested  to  be  used  either  as  core  or  shell  material.  Pope 
and  Leadvale  series  material  is  suggested  to  be  used  only  on  the  slopes, 
Question  exists  whether  the  clay  layer  below  the  Pope  series  upstream 
can  be  obtained.  This  material  has  water  present  in  its  lower  part. 

In  wet  weather  pans  might  bog  down  running  over  this  wet  clay  layer. 

The  shale  removed  from  the  emergency  spillway  cut  should  be  used  on 
the  downstream  slopes. 


8.  Topsoil  should  be  stockpiled  and  used  for  topdressing. 
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